
Energy Conserving Ultrasonic Energy Conserving Ultrasonic 
Leak Detection MethodsLeak Detection Methods



PULSE/ECHO POWER AIR BORNE/
STRUCTURE BORNE

ULTRASOUND

Generic Divisions Of UltrasoundGeneric Divisions Of Ultrasound



ULTRASOUNDULTRASOUND

MULTIPLE PLANT INSPECTION OPERATIONSMULTIPLE PLANT INSPECTION OPERATIONS
LITTLE TRAININGLITTLE TRAINING
USED BY SKILLED & UNSKILLED LABORUSED BY SKILLED & UNSKILLED LABOR
INTEGRATES INTO INSPECTION PROGRAMS INTEGRATES INTO INSPECTION PROGRAMS 
(EG. TPM)(EG. TPM)
DETECTS EITHER TURBULENT FLOW OR DETECTS EITHER TURBULENT FLOW OR 
FRICTION.FRICTION.



LOW FREQUENCY SOUND WAVES RANGE
IN SIZE FROM 3/4” (1.90 CM) TO 56’ (16.8 M)
(assuming the average hearing is 16.5 kHz)

HIGH FREQUENCY (ULTRASOUND) SOUND
WAVES RANGE IN SIZE FROM 1/8” (0.32 CM)
TO 5/8” (1.6 CM)
(assuming ultrasound range from 20 kHz-100kHz)



ADVANTAGES OF ULTRASOUND

•DIRECTIONAL
•LOCATABLE
•MULTIPLE APPLICATIONS
•UTILIZABLE IN ALL ENVIRONMENTS
•EARLY WARNING FAILURE INDICATION
•SUPPORTS OTHER TECHNOLOGIES



TYPICAL ULTRASONIC TYPICAL ULTRASONIC 
TRANSLATORTRANSLATOR





TYPICAL APPLICATIONS
PRESSURE/VACUUM LEAKS (TURBULENCE)
COMPRESSED AIR
OXYGEN
HYDROGEN ETC.
HEAT EXCHANGERS
BOILERS
CONDENSERS
TANKS
PIPES
VALVES
STEAM TRAPS

ELECTRIC EQUIPMENT
(Arcing/tracking/corona)
SWITCHGEAR
TRANSFORMERS
INSULATORS
POTHEADS
JUNCTION BOXES
CIRCUIT BREAKERS

MECHANICAL INSPECTION
BEARINGS
LACK OF LUBRICATION/FAILURE
PUMPS
MOTORS
GEARS/GEAR BOXES
FANS
COMPRESSORS
CONVEYERS

AUTOMOTIVE
RAIL ROADS
MARINE
AVIATION



Everything Leaks !!Everything Leaks !!



Reasons for Leak Reasons for Leak 
ManagementManagement

EconomicsEconomics
EnergyEnergy
EnvironmentalEnvironmental
SafetySafety



How Leaks DevelopHow Leaks Develop

Material moves from one medium to anotherMaterial moves from one medium to another

*Permeation  (fluid passes into/through solid barrier)*Permeation  (fluid passes into/through solid barrier)

*Flow*Flow

*Energy causes movement through areas of least       *Energy causes movement through areas of least       
resistanceresistance



How Leaks DevelopHow Leaks Develop

Causes: Causes: 

**Mechanical SealsMechanical Seals
*Threaded Fittings*Threaded Fittings
*Sealant Problems*Sealant Problems
*Gaskets*Gaskets
*Corrosion/Erosion*Corrosion/Erosion



ECONOMICSECONOMICS
$ Lost From Air Leaks$ Lost From Air Leaks

LEAK DIALEAK DIA AIRAIR--LOSSLOSS LOSS/DAY       LOSS/DAY      LOSS/YR.LOSS/DAY       LOSS/DAY      LOSS/YR.
IN.IN. CFMCFM CU.FT/DAYCU.FT/DAY $$ $$

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1/641/64 .40.40 576576 0.140.14 50.4050.40
1/321/32 1.601.60 2,3042,304 0.580.58 211.00211.00
3/643/64 3.663.66 5,2705,270 1.321.32 481.00481.00
1/161/16 6.456.45 9,2889,288 2.322.32 846.00846.00
3/323/32 14.50                   20,88014.50                   20,880 5.225.22 1,904.001,904.00
1/81/8 25.80                   37,15225.80                   37,152 9.299.29 3,389.003,389.00
3/163/16 58.3058.30 83,952              21.00          7,661.0083,952              21.00          7,661.00
1/41/4 103.00103.00 148,320              37.08        13,526.00148,320              37.08        13,526.00
5/165/16 162.00                 233,280              58.32        21,275162.00                 233,280              58.32        21,275.00.00
3/83/8 234.00234.00 336,960              84.24        30,731.00336,960              84.24        30,731.00

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
NOTE:  Based on 100 PSI, $0.25 / CFM, 8760 hours / year NOTE:  Based on 100 PSI, $0.25 / CFM, 8760 hours / year 



How Leaks DevelopHow Leaks Develop

Types of LeaksTypes of Leaks
*Gross*Gross
*Mid*Mid--FineFine
*Fine*Fine



Types Of Leak InspectionTypes Of Leak Inspection

Ultrasound DetectorsUltrasound Detectors
Mass Spectrometers/HeliumMass Spectrometers/Helium
Electronic “sniffers”:Electronic “sniffers”:

*Electrochemical *Electrochemical 
*Thermal Conductivity*Thermal Conductivity

Bubble SolutionsBubble Solutions
Dye Dye PenetrantPenetrant
Candles, Smoke Sticks, FoamCandles, Smoke Sticks, Foam



Ultrasonic Leak DetectionUltrasonic Leak Detection



HOW A LEAK GENERATES HOW A LEAK GENERATES 
ULTRASOUNDULTRASOUND

Two Types
of Viscous Flow:

Turbulent
&

Laminar



CONSIDERATIONSCONSIDERATIONS

TurbulenceTurbulence
Orifice ShapeOrifice Shape
Fluid Characteristics (Viscosity & Molecular) Fluid Characteristics (Viscosity & Molecular) 
Weight)Weight)
Pressure DifferentialsPressure Differentials
Distance From LeakDistance From Leak
Competing UltrasoundsCompeting Ultrasounds
Accessibility to LeakAccessibility to Leak

Atmospheric ConditionsAtmospheric Conditions



WHICH LEAK TEST?WHICH LEAK TEST?

ULTRASOUNDULTRASOUND

–– PressurePressure
–– VacuumVacuum
–– Ultrasonic Tone GenerationUltrasonic Tone Generation



PLANNING A LEAK SURVEYPLANNING A LEAK SURVEY

Review safety requirementsReview safety requirements
Review components & subReview components & sub--componentscomponents
Identify method(s)Identify method(s)
Select equipmentSelect equipment
Select personnelSelect personnel

Schedule (per needs & goals. ESchedule (per needs & goals. Exx: : 
During Peak Operating Times if During Peak Operating Times if 

Compressed Air)Compressed Air)



LOGISTICS OF A LEAK SURVEYLOGISTICS OF A LEAK SURVEY
Prepare a Piping Sketch, or photograph (if Prepare a Piping Sketch, or photograph (if 
appropriate) appropriate) 
Walk the Area Look and ListenWalk the Area Look and Listen
–– Assess Design or Sizing ProblemsAssess Design or Sizing Problems
–– Identify Faulty or Malfunctioning ComponentsIdentify Faulty or Malfunctioning Components
–– Check for proper sealant applicationCheck for proper sealant application
–– Note fittings & connectionsNote fittings & connections



LOGISTICS OF LEAK INSPECTIONLOGISTICS OF LEAK INSPECTION

Determine the Type of LeakDetermine the Type of Leak
Select Only One Area at a Time to TestSelect Only One Area at a Time to Test
Set up ZoneSet up Zone
Adjust the Sensitivity Adjust the Sensitivity 
Determine BaselineDetermine Baseline



LOGISTICS LEAK SURVEYLOGISTICS LEAK SURVEY

•Tag Leak Location 

•Be prepared to  note approximate 
Leak rate if possible

•Before Test, Perform Sensitivity Validation



LEAK DETECTIONLEAK DETECTION

TURBULENCE ( 1 x 10TURBULENCE ( 1 x 10--33 cc/sec.) cc/sec.) 
IF NO TURBULENCE, USE LIQUID LEAK IF NO TURBULENCE, USE LIQUID LEAK 
AMPLIFIER TO ENHANCE THE CAPABILITY AMPLIFIER TO ENHANCE THE CAPABILITY 
DOWN TO 1 X 10DOWN TO 1 X 10--6 6 cc/sec.cc/sec.



LEAK DETECTION TECHNIQUESLEAK DETECTION TECHNIQUES

GROSS TO FINEGROSS TO FINE
CONFIRMATIONCONFIRMATION
SHIELDING TECHNIQUESSHIELDING TECHNIQUES
–– Barriers (clip board, body, welders curtain)Barriers (clip board, body, welders curtain)
–– Wipe Rag TechniqueWipe Rag Technique



PROCEDUREPROCEDURE

If There Is Competing Ultrasound, Use If There Is Competing Ultrasound, Use 
Shielding Techniques:Shielding Techniques:
–– “Wipe Rag” Technique“Wipe Rag” Technique
–– Clipboard Or Solid ShieldClipboard Or Solid Shield
–– Welders CurtainsWelders Curtains



INSPECTION REPORTINGINSPECTION REPORTING

–– Date, Inspector’s Name & Date, Inspector’s Name & 
Certification #Certification #

–– Test ConditionsTest Conditions
–– Equipment UsedEquipment Used
–– Environmental ConditionsEnvironmental Conditions
–– Detailed Description of IndicationDetailed Description of Indication
–– Detailed Description of Location of Detailed Description of Location of 

IndicationIndication



FollowFollow--up Proceduresup Procedures

Review reportReview report
Verify repairsVerify repairs
Make necessary adjustments to system.  Make necessary adjustments to system.  
For example:  Compressed air For example:  Compressed air -- re adjust re adjust 
pressure after leaks are repairedpressure after leaks are repaired



Compressed Air Survey LogicCompressed Air Survey Logic

COMPRESSOR ROOM

INTAKE
FILTER

AIR
COMPRESSOR

AFTERCOOLER

MOISTURE
SEPARATOR

RECEIVER

MAIN
FILTER

SECONDARY FILTERS AND LUBRICATORS



Air is Not FreeAir is Not Free
Air Leak Cost

Diameter Cubic Cubic Loss/Day Loss/Month Loss/Year
    Of Leak         Feet/Minute        Feet/Day Dollars         Dollars                 Dollars

1/64" .45 576 $0.13 $4.00 $48.00
I/32" 1.60 2,304 $0.51 $15.50 $186.00
3/64" 3.66 5,270 $1.16           $35.30 $424.00
1/16" 6.45 9,288 $2.04           $62.00 $744.00
3/32" 14.50 20,880 $4.59           $139.50 $1,674.00
1/8" 25.80 37,152 $8.17           $248.40 $2,981.00
3/16" 58.30 83,952 $18.47           $561.50 $6,738.00
1/4" 103.00 148,320 $32.63           $992.00 $11,904.00
5/16" 162.00 233,280 $51.32           $1,560.00           $18,721.00
3/8" 234.00 336,960 $74.13           $2,253.60           $27,036.00

Based on 100 PSIG, $ 0.22/MCF, 8,760 Hours/Year

Air Leak Cost

Diameter Cubic Cubic Loss/Day Loss/Month Loss/Year
    of Leak           Feet/Minute       Feet/Day               Dollars        Dollars                  Dollars

1/64" .45 576 $0.18 $5.50 $66.00
1/32" 1.60 2,304 $0.71 $21.60 $259.00
3/64" 3.66 5,270 $1.63 $49.60 $595.00
1/16" 6.45 9,288 $2.886 $87.60 $1,051.00
3/32" 14.50 20,880 $6.47 $196.70 $2,360.00
1/8" 25.80 37,152 $11.52 $350.20 $4,202.00
3/16" 58.30 83,952 $26.03 $791.30 $9,496.00
1/4" 103.00 148,320 $45.98 $1,397.80 $16,744.00

Based on 100 PSIG, $0.31/MCF, 8,760 Hours/Year



Estimate the CFMEstimate the CFM
G U E S S - T I M A T O R  C H A R T

F O R  T H E  U P 9 0 0 0
d B  v s  C F M

D I G I T A L
R E A D I N G

1 0 0
P S I G

7 5
P S I G

5 0
P S I G

2 5
P S I G

1 0
P S I G

1 0  d B 0 . 5 0 . 3 0 . 2 0 . 1 0 . 0 5
2 0  d B 0 . 8 0 . 9 0 . 5 0 . 3 0 . 1 5
3 0  d B 1 . 4 1 . 1 0 . 8 0 . 5 0 . 4
4 0  d B 1 . 7 1 . 4 1 . 1 0 . 8 0 . 5
5 0  d B 2 . 0 2 . 8 2 . 2 2 . 0 1 . 9
6 0  d B 3 . 6 3 . 0 2 . 8 2 . 6 2 . 3
7 0  d B 5 . 2 4 . 9 3 . 9 3 . 4 3 . 0
8 0  d B 7 . 7 6 . 8 5 . 6 5 . 1 3 . 6
9 0  d B 8 . 4 7 . 7 7 . 1 6 . 8 5 . 3

1 0 0  d B 1 0 . 6 1 0 . 0 9 . 6 7 . 3 6 . 0

N O T E S :
A L L  R E A D I N G S  A R E  C O M P E N S A T E D  F O R
A T M O S P H E R I C  P R E S S S U R E .
A l l  r e a d i n g s  w e r e  t a k e n  a t  4 0  k H z .

P R O C E E D U R E :

U s e  t h e  S c a n n i n g  M o d u l e  t o  c o n d u c t  t h e
b r o a d  s c a n n i n g  t o  p i n p o i n t  t h e  a i r  l e a k s .
T h e  S c a n n i n g  M o d u l e   w i t h  t h e  R u b b e r
F o c u s i n g  P r o b e  R F P )  i s  u s e d  t o  d e t e r m i n e
a i r  l o s s e s .   T h e  t i p  o f  t h e  R F P  o n  t h e
U P 9 0 0 0  s h o u l d  b e  f i f t e e n  ( 1 5 )  i n c h e s  a w a y
f r o m  t h e  l e a k  l o c a t i o n  f o r  d e t e r m i n a t i o n  o f
t h e  l e a k  r a t e .

N o t i c e :  T h e  v a l u e s  p r e s e n t e d  i n  t h i s  t a b l e  a r e
n o t  s t a t e d  a s  f a c t u a l  C F M  m e a s u r e m e n t .  T h i s
t a b l e  i s  p r o v i d e d  s o l e y  f o r  c o n v e n i e n c e  a n d
s h o u l d  o n l y  b e  u s e d  a s  a  g e n e r a l  g u i d e l i n e .



VACUUM LEAK DETECTIONVACUUM LEAK DETECTION

Vacuum FurnacesVacuum Furnaces
CondensersCondensers
Hear Exchangers  Hear Exchangers  



ULTRASOUND TONE TESTULTRASOUND TONE TEST
Consideration of TG Placement:Consideration of TG Placement:
1.  Angle of Tone Generator 1.  Angle of Tone Generator 
2.  Amplitude of Tone Generator2.  Amplitude of Tone Generator
3.  Distance to Test Subject / Area3.  Distance to Test Subject / Area
Place TG’s Inside or Outside of Test Subject Place TG’s Inside or Outside of Test Subject 



Ultrasound Follows 
The Path Of Least 
Resistance.

Test for leaks & Air 
Infiltration in:  

•Door Seals

•Walk-in Box Seals

•Windows

•Refrigerators

ULTRASOUND TONE TEST



UNDERGROUND LEAKSUNDERGROUND LEAKS

Introduce Air into LineIntroduce Air into Line
–– Create Turbulence at Leak SiteCreate Turbulence at Leak Site

Contact Module with 31Contact Module with 31--inch inch 
ExtensionExtension
Frequency Between 20 and 25 Frequency Between 20 and 25 
kHzkHz
Use Earphone to Hear “White Use Earphone to Hear “White 
Noise”Noise”
–– Ultrasounds Are Loudest At Leak Ultrasounds Are Loudest At Leak 

SiteSite



UNDERGROUND LEAKSUNDERGROUND LEAKS

Specialized Leak Detection Services
•Utilizing Infrared Thermal Imaging and
Ultrasonics. Floor Heating System Leaks
embedded in Concrete were Successfully
Located and Repaired.
•Infrared was used to locate exact location of
Heating Loops and Mapped on floor.
•Lines were pressurized with Air to app. 50
P. S. I and Ultrasonics pinpointed Leak Areas for
quick repair.



UNDERGROUND LEAKSUNDERGROUND LEAKS





UNDERGROUND LEAKSUNDERGROUND LEAKS



UNDERGROUND LEAKSUNDERGROUND LEAKS



VALVE LEAK DETECTIONVALVE LEAK DETECTION

A, B, C, D, E  METHODA, B, C, D, E  METHOD
–– Used To Confirm Where The Leak Is OriginatingUsed To Confirm Where The Leak Is Originating



Valve Inspection Considerations

VALVES

1. Adjust sensitivity
2. Compare upstream/downstream (A,B,C,D)
3. Touch near source of turbulence
4. Observe or think through fluid flow conditions
5.  Take your time, don’t make a quick diagnosis



What is Steam?What is Steam?

Steam is the Vapor Phase of WaterSteam is the Vapor Phase of Water
Common Uses of Pressurized Water Vapor Common Uses of Pressurized Water Vapor 

POWERPOWER
–– Generation Of ElectricityGeneration Of Electricity
–– Propels Most Large Naval Vessels & Commercial Propels Most Large Naval Vessels & Commercial 

ShipsShips
HEATHEAT



STEAM HAZARDSSTEAM HAZARDS

Pure Steam is Dry and InvisiblePure Steam is Dry and Invisible
Severe Injury Can Occur Around Steam!Severe Injury Can Occur Around Steam!

Some Hazards Include:Some Hazards Include:
–– BurnsBurns
–– CutsCuts
–– Slipping Slipping 
–– BumpingBumping
–– TrippingTripping



STEAM EFFICIENCYSTEAM EFFICIENCY

Generating Steam is a Costly ProcessGenerating Steam is a Costly Process

–– Steam Leaks Lower System EfficiencySteam Leaks Lower System Efficiency

–– Raise Operating Costs SignificantlyRaise Operating Costs Significantly



LOCATING LEAKSLOCATING LEAKS

VisualVisual
InfraredInfrared
Audible Audible 
–– Sometimes Difficult to Pin Point Leak SiteSometimes Difficult to Pin Point Leak Site

UltrasonicUltrasonic
–– DirectionalDirectional
–– Detect Leak in Noisy Environments Detect Leak in Noisy Environments (Audible Noise)(Audible Noise)



STEAM SYSTEMSSTEAM SYSTEMS

ULTRASOUNDULTRASOUND
–– Positive Test  for Positive Test  for 

Trap LeaksTrap Leaks
–– FastFast
–– EasyEasy



STEAM TRAPSSTEAM TRAPS

Purpose:Purpose:
–– Allows steam to remain in a system to Allows steam to remain in a system to 

deliver its BTU’s and then when it has deliver its BTU’s and then when it has 
cooled sufficiently, discharges the cooler cooled sufficiently, discharges the cooler 
condensate. condensate. 

–– Other impurities such as air or other gases Other impurities such as air or other gases 
that can effect the heat transfer of steam that can effect the heat transfer of steam 
can also be removed.can also be removed.



STEAM TRAPSSTEAM TRAPS

Preventative Maintenance is not practical Preventative Maintenance is not practical 

It can actually prove costly and ineffective It can actually prove costly and ineffective 
to replace trap elements on a time basis.to replace trap elements on a time basis.



STEAM TRAPSSTEAM TRAPS

To improve on Steam System inspection To improve on Steam System inspection 
routines, it is recommended that some routines, it is recommended that some 
form of record keeping/data collection form of record keeping/data collection 
be employed be employed 
–– Useful in spotting potential areas of Useful in spotting potential areas of 

problemsproblems
–– Possible clues about misuse of trapsPossible clues about misuse of traps
–– Data about costs and savings Data about costs and savings 



TESTING STEAM TRAPSTESTING STEAM TRAPS

ON/OFF ON/OFF 
((HoldHold--DischargeDischarge--Hold)Hold)
–– Inverted BucketInverted Bucket
–– Thermodynamic Thermodynamic 

DiscDisc

–– ThermostaticThermostatic
BellowsBellows
BiBi--MetalicMetalic

CONTINUOUS FLOWCONTINUOUS FLOW
–– Float & ThermostaticFloat & Thermostatic



ULTRASOUND INSPECTIONULTRASOUND INSPECTION

Contact MethodContact Method
–– Can be used in Noisy EnvironmentsCan be used in Noisy Environments
–– Clearly Detects the Sound of Passing Clearly Detects the Sound of Passing 

Steam through the trapSteam through the trap
–– Both the Meter and Audio Signal Respond Both the Meter and Audio Signal Respond 

when the Trap Exhaustswhen the Trap Exhausts
Trap Stuck Open Trap Stuck Open -- Continuous Sound PresentContinuous Sound Present
Trap Stuck Closed Trap Stuck Closed -- No Sound PresentNo Sound Present



COMPARISON CHECK METHODCOMPARISON CHECK METHOD

Sound is Loudest at The Point of GenerationSound is Loudest at The Point of Generation
Cross Check for VerificationCross Check for Verification
–– UpstreamUpstream
–– On Steam Trap On Steam Trap -- Downstream of Discharge OrificeDownstream of Discharge Orifice
–– DownstreamDownstream



STEAM TRAP SURVEYSTEAM TRAP SURVEY
START

MAKE SURE THE VALVES
ARE OPEN

FAILED IN THE 
CLOSED POSITION

OR PLUGGED

RECORD RESULTS

TEMPERATURE

IS THE STEAM
TRAP OPERATING?

HOT

SELECT THE SENSITIVITY
FOR THE STEAM PRESSURE

SELECT TEST PROCEDURE
FOR THE FOLLOWING

ON-OFF OPERATION

COLD

I/B THERMTD

CONTINUOUS FLOW

F/T

TEST STEAM TRAP PER ATTACH SHEETS

P.119P.119



INVERTED BUCKET TRAPINVERTED BUCKET TRAP
Metal Bucket is Suspended Metal Bucket is Suspended 
UpsideUpside--Down Down 
–– Pivoting Linkage Containing a Pivoting Linkage Containing a 

Valve Piece Adjacent to Valve Piece Adjacent to 
Discharge OrificeDischarge Orifice

Up and Down Movement of Up and Down Movement of 
Bucket Bucket 
–– Causes Valve to Open and Causes Valve to Open and 

Close the OrificeClose the Orifice



STEAM TRAP LEAK DETECTIONSTEAM TRAP LEAK DETECTION
INVERTED BUCKET TRAPINVERTED BUCKET TRAP

NormalNormal

Failed OpenFailed Open

Bad LinkageBad Linkage
–– Early Warning indication Early Warning indication 

of Potential Leakageof Potential Leakage

LOST PRIMELOST PRIME

Spot 1 
311.0

Spot 2 
231.6

*>322.8°F

*<212.1°F

220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0
310.0
320.0



THERMODYNAMIC THERMODYNAMIC -- DISCDISC
Work on a difference in dynamic Work on a difference in dynamic 
response to velocity change in flowresponse to velocity change in flow

A Good Disc Trap should cycle 4A Good Disc Trap should cycle 4--10 10 
times a minutetimes a minute

A Worn Disc Trap will cycle very A Worn Disc Trap will cycle very 
rapidly or “Motorboat”rapidly or “Motorboat”

A Failed Disc Trap will fail in the A Failed Disc Trap will fail in the 
open position.open position.



THERMOSTATIC TRAPSTHERMOSTATIC TRAPS
BELLOWS AND BIMETALLICBELLOWS AND BIMETALLIC

Operates on the Difference in Operates on the Difference in 
Temperature Between Steam Temperature Between Steam 
and Condensateand Condensate
Best Not to Check During Start Best Not to Check During Start 
Up, as They Can Discharge For Up, as They Can Discharge For 
a Long Period of Timea Long Period of Time
When Closed, They Should Be When Closed, They Should Be 
Silent.  A Slight “Hissing” Sound Silent.  A Slight “Hissing” Sound 
Indicates LeakageIndicates Leakage



FLOAT & THERMOSTATICFLOAT & THERMOSTATIC
Contains Two Elements: a Ball Contains Two Elements: a Ball 
Float and a Thermostatic ElementFloat and a Thermostatic Element

The Ball Floats Up and Down on a The Ball Floats Up and Down on a 
Bed of Condensate, Keeping the Bed of Condensate, Keeping the 
Discharge Valve OpenDischarge Valve Open

The Thermostatic Element Should The Thermostatic Element Should 
Be Closed When the Trap is Be Closed When the Trap is 
operating.  It’s Function Is To operating.  It’s Function Is To 
Remove Air During Start Up Remove Air During Start Up 

FAILEDFAILED

Spot 1 
221.0

Spot 2 
174.3

*>220.0°F

*<100.0°F

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0



ULTRASOUND & INFRAREDULTRASOUND & INFRARED

CONDITION         INLET         OUTLET

Normal                   Hot             Cold

Blown Open           Hot               Hot

Plugged Shut        Cold            Cold



INFRAREDINFRARED

Infrared Imaging Can Be Used To Isolate Infrared Imaging Can Be Used To Isolate 
Steam System Malfunctions Due To Surface Steam System Malfunctions Due To Surface 
Thermal PatternsThermal Patterns
–– Steam Coils, Lines & Reaction VesselsSteam Coils, Lines & Reaction Vessels

Although Not Always Accurate, a Good Although Not Always Accurate, a Good 
Intermittent Trap Produces a Brief Intermittent Trap Produces a Brief 
Temperature Rise at It’s Output Each Time It Temperature Rise at It’s Output Each Time It 
Cycles Due To Condensate Flashing Into Cycles Due To Condensate Flashing Into 
Steam.  A Bad Trap Does NotSteam.  A Bad Trap Does Not



INFRAREDINFRARED

Steam Systems are Complex.  Infrared Imaging Steam Systems are Complex.  Infrared Imaging 
Systems Allow Additional Opportunities To Gain Systems Allow Additional Opportunities To Gain 
Insight To Their BehaviorInsight To Their Behavior

Infrared Detection Is A Infrared Detection Is A MUSTMUST For the Steam For the Steam 
System Management “Tool Kit”System Management “Tool Kit”



Steam Loss CalculationSteam Loss Calculation
STEAM FLOW THROUGH STEAM TRAP ORIFICE TABLE

To establish the approximate dollar loss, take the lb./hr figure X 24 hours (for a year X
8760) and multiply by your cost of steam.  Ex:  1/8” orifice @ 50 psi = 29.8 X 8760 =
261048.  At a cost of $5.00/1000 lb.: 261048 X .005 = $1305.24.

Orifice
Diameter

2 psi 5 psi 10 psi 15 psi 25 psi 50 psi 75 psi

Steam Loss, lb. / hr
1/32” 0.31 0.49 0.70 0.85 1.14 1.86 2.58
1/16” 1.25 1.97 2.80 3.40 4.60 7.40 10.3
3/32” 2.81 4.44 6.30 7.70 10.3 16.7 15.4
1/8” 4.50 7.90 11.2 13.7 18.3 29.8 41.3
5/32” 7.80 12.3 17.4 21.3 28.5 46.5 64.5
3/16” 11.2 17.7 25.1 30.7 41.4 67.0 93.0
7/32” 15.3 24.2 34.2 41.9 55.9 91.2 126
¼” 20.0 31.6 44.6 54.7 73.1 119 165
9/32 25.2 39.9 56.5 69.2 92.5 151 209
5/16” 31.2 49.3 69.7 85.4 114 186 258
11/32” 37.7 59.6 84.4 103 138 225 312
3/8” 44.9 71.0 100 123 164 268 371
13/32” 52.7 83.3 118 144 193 314 436
7/16” 61.1 96.6 137 167 224 365 506
15/32” 70.2 111 157 192 257 419 580
½” 79.8 126 179 219 292 476 660



MECHANICAL INSPECTIONMECHANICAL INSPECTION

SONIC SIGNATURES SEEN ON:SONIC SIGNATURES SEEN ON:
–– SPECTRUM ANALYZERS, PC’S, VIBRATION SPECTRUM ANALYZERS, PC’S, VIBRATION 

METERS, OSCILLOSCOPES, ENGINE METERS, OSCILLOSCOPES, ENGINE 
ANALYZERSANALYZERS

HEARD THROUGH HEADPHONES AND HEARD THROUGH HEADPHONES AND 
RECORDED ON DIGITAL OR MAGNETIC RECORDED ON DIGITAL OR MAGNETIC 
TAPE RECORDERS TAPE RECORDERS 



MINIMIZE VARIABLESMINIMIZE VARIABLES

•TEST AT SAME TEST POINT
•TEST AT SAME ANGLE
•TEST AT SAME FREQUENCY
•TEST SAME SENSITIVITY

MECHANICAL INSPECTIONMECHANICAL INSPECTION



MECHANICAL INSPECTIONMECHANICAL INSPECTION

CAVITATIONCAVITATION
RUBBINGRUBBING
NASA NASA -- BEARING FAILUREBEARING FAILURE
LACK OF LUBRICATIONLACK OF LUBRICATION



ADVANTAGESADVANTAGES

Provides Earliest Warning of FailureProvides Earliest Warning of Failure
Isolates SignalIsolates Signal
Quality of BearingQuality of Bearing
Detects Lack of LubricationDetects Lack of Lubrication
Prevents Over LubricationPrevents Over Lubrication
Can Be Used on Slow Speed BearingsCan Be Used on Slow Speed Bearings
Complements Other TechnologiesComplements Other Technologies
–– ThermographyThermography
–– Vibration AnalysisVibration Analysis
–– Oil AnalysisOil Analysis



LEVELS OF FAILURELEVELS OF FAILURE

8 dB   PREFAILURE8 dB   PREFAILURE

12 dB  ONSET OF FAILURE12 dB  ONSET OF FAILURE

16 dB  FAILURE16 dB  FAILURE

3535--50 dB  CATASTROPHIC FAILURE50 dB  CATASTROPHIC FAILURE



ULTRASOUND & VIBRATIONULTRASOUND & VIBRATION

ISOLATES SIGNALISOLATES SIGNAL
HEAR PROBLEMSHEAR PROBLEMS
HELPS CONFIRM DIAGNOSISHELPS CONFIRM DIAGNOSIS
EXPANDS TESTING: RUBBING, EXPANDS TESTING: RUBBING, 
LUBRICATIONLUBRICATION



ELECTRIC INSPECTIONELECTRIC INSPECTION

CORONACORONA
TRACKINGTRACKING
ARCINGARCING

HIGH VOLTAGE/MID VOLTAGE/LOW HIGH VOLTAGE/MID VOLTAGE/LOW 
VOLTAGEVOLTAGE

26.8

24.4

*>28.4°F

*<23.0°F

23.0

24.0

25.0

26.0

27.0

28.0



Problem ExampleProblem Example

>38.5°C

<22.8°C

25.0

30.0

35.0



High voltage transformer components High voltage transformer components 
are well enclosed.are well enclosed.
That makes for poor or sometimes That makes for poor or sometimes 
impossible Infrared inspection.impossible Infrared inspection.



Burned Transformer

The result…The result…
Can be catastrophic failure.Can be catastrophic failure.



AIRBORNE ULTRASOUND AIRBORNE ULTRASOUND 
TRAINING & CERTIFICATIONTRAINING & CERTIFICATION

Airborne Ultrasound Is A Nondestructive Test Airborne Ultrasound Is A Nondestructive Test 
–– Results Dependent Upon The Skill Level Of The IndividualResults Dependent Upon The Skill Level Of The Individual

UE TRAINING Provides Classroom Training Meeting UE TRAINING Provides Classroom Training Meeting 
The Intent Of ASNT SNTThe Intent Of ASNT SNT--TCTC--1A1A
–– Airborne Ultrasound Associate Airborne Ultrasound Associate 
–– Airborne Ultrasound Level IAirborne Ultrasound Level I
–– Airborne Ultrasound Level IIAirborne Ultrasound Level II
–– Airborne Ultrasound Level IIIAirborne Ultrasound Level III

Training Is Provided At The UE TRAINING FACILITY Training Is Provided At The UE TRAINING FACILITY 
In Elmsford Or At The Customer’s SiteIn Elmsford Or At The Customer’s Site



CONCLUSIONSCONCLUSIONS

Ultrasound Is An Important Part Of Your Energy Ultrasound Is An Important Part Of Your Energy 
Conservation Tool Kit.Conservation Tool Kit.
Ultrasound Instruments Can Be Used To Locate A Ultrasound Instruments Can Be Used To Locate A 
Variety of Energy Waste Problems.Variety of Energy Waste Problems.
Ease Of Use And Portability Enable Operators To Ease Of Use And Portability Enable Operators To 
Effectively Plan And Implement Inspection Effectively Plan And Implement Inspection 
Procedures.Procedures.
Ultrasound Integrates Well With Other Energy Ultrasound Integrates Well With Other Energy 
Saving Technologies.Saving Technologies.
Hear The Sound Of A Human Eye Blink and One Hear The Sound Of A Human Eye Blink and One 
Hand Clapping. Hand Clapping. 


